Ellagic acid: Pharmacological activities and molecular mechanisms involved in liver protection.
Traditional drugs or therapies rarely have effects on regression of chronic liver diseases, which result in many cases from sustained oxidative stress. In recent years, ellagic acid (EA) has gained attention due to its multiple biological activities and several molecular targets. This is the first review focused on the pharmacological properties and on the molecular mechanisms activated by EA in terms of liver protection. EA possesses antioxidant, antihepatotoxic, antisteatosic, anticholestatic, antifibrogenic, antihepatocarcinogenic and antiviral properties that improves the hepatic architectural and functions against toxic and pathological conditions. The molecular mechanisms that EA activates include the scavenging of free radicals, regulation of phase I and II enzymes, modulation of proinflammatory and profibrotic cytokines synthesis, the regulation of biochemical pathways involved in the synthesis and degradation of lipids as well as the maintenance of essential trace elements levels. EA also inhibits hepatic stellate cells and mast cells activation, the proliferation of transformed cells, as well as viral replication by increasing antioxidant response, induction of apoptosis, downregulation of genes involved in cell cycle and angiogenesis, and stimulation of cellular immune response. Despite the enormous therapeutic potential of EA as an innovative pharmacological strategy, the number of phase I and II trials in patients is scarce, precluding its clinical application. In these sense, the use of new delivery systems that enhances EA bioavailability would improve the results already obtained. Also it remains to be determined if treatment with urolithins instead of EA would represent a better strategy in hepatic disease treatment.